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Abstract
 
We investigated the effect of raw distarch potato starch(DPS)on lipid metabo-
lism in rats. Rats were fed a 60% sucrose diet (control)and or one of 3 test diets
 
containing 100 g/kg of DPS, native potato starch (NPS) or alkali-treated starch
(ATS). DPS,NPS,and ATS contain 837 ppm,818 ppm,and 818 ppm of phospho-
rous,respectively. There were no differences in final body weight among the rats
 
fed the control,NPS,ATS,and DPS diets for 4 weeks. Rats fed the DPS diet had
 
significantly smaller epididymal and perirenal fat pads than did the control rats(P＜
0.05). We also found that rats fed the DPS and NPS diets had significantly lower
 
plasma triglyceride levels than did the control rats. Lower hepatic triglyceride
 
concentrations were also seen in the DPS-and ATS-fed rats (－47 and －50%,
respectively)compared to the controls. From these results,DPS,NPS and ATS can
 
be seen to affect lipid metabolism in rats,with the greatest effect seen in the DPS
 
group. The digestion of distarch phosphate of potato origin in the small intestine is
 




































































































Table 1 Composition of the experimental diets.
Ingredients  Control(sucrose)
Native potato starch 
Alkali-treated potato starch  
Distarch phosphate
 
g/kg diet Casein  250.0  250.0  250.0  250.0
 
Mineral mixture?? 35.0  35.0  35.0  35.0
 
Vitamin mixture?? 10.0  10.0  10.0  10.0
 
Choline bitartrate  2.5  2.5  2.5  2.5
 
Corn oil  50.0  50.0  50.0  50.0
 
Cellulose  50.0  50.0  50.0  50.0
 
Sucrose  602.5  502.5  502.5  502.5
 
Potato starch ― 100.0 ― ―
Alkali-treated potato starch ― ― 100.0 ―
Distarch phosphate ― ― ― 100.0
 























































Figure 1 Viscosity of gelatinized native potato
 
starch (A), distarch phosphate (B) and alkali-



























































Figure 2 Schematic picture of distarch phos-
phate.
Table 2 Initial and final body weight, body weight gain and food efficiency of rats fed
 
experimental diets containing 10% starches for 4 weeks??.
Group  Control  Native potato starch  
Alkali-treated potato starch  
Distarch phosphate
 
Initial body weight (g) 239.77±3.17  240.23± 2.50  240.25±2.53  239.83±2.45 Final body weight (g) 400.61±4.18  399.07±14.11  389.69±6.18  398.73±7.66 Body weight gain (g/4wk) 160.84±2.33  158.84±12.20  149.44±6.11  158.91±5.57
 
Food efficiency?? 0.27±0.00  0.26± 0.01  0.25±0.01  0.28±0.00
 
1)Values are means± SEM for 6 rats.
















Figure 3 Fecal weight changes in rats fed control
 
diet (●), Native potato starch diet (□), Alkali-
treated potato starch diet(▲),Distarch phosphate
 
diet (◇)for 4 weeks.
Table 3 Organs weights in rats fed experimental diets containing 10%starches
 
for 4 weeks??.
Group  Control  Native potato starch  
Alkali-treated potato starch  
Distarch phosphate
 
g wet tissue/100g rat
 
Liver  3.20±0.10  3.25±0.06  3.32±0.04  3.40±0.06
 
Epidimal fat pad  2.68±0.11? 1.81±0.11? 2.15±0.14? 1.87±0.16?
Perirenal fat pad  2.97±0.09? 2.31±0.07?? 2.70±0.11?? 1.98±0.15?
Kidney  0.61±0.02  0.63±0.01  0.65±0.01  0.66±0.02
 
1)Values are means± SEM for 6 rats.
Mean values within a row with unlike superscript letters were significantly different
(P＜0.05)as determined by Tukey-Kramer test.
Table 4 Lipid and glucose concentrations in serum from rats fed experimental diets containing
 
10% starches for 4 weeks??.
Group  Control  Native potato starch  
Alkali-treated potato starch  
Distarch phosphate
(mM)
Triacylglycerol  1.90±0.22? 1.11±0.12? 1.44±0.14?? 1.00±0.14?
Total-cholesterol  2.10±0.13  2.15±0.11  2.34±0.19  2.10±0.22
 
VLDL＋IDL＋LDL-cholesterol?? 1.55±0.11  1.60±0.08  1.79±0.16  1.57±0.19
 
HDL-cholesterol  0.55±0.02  0.55±0.03  0.56±0.03  0.53±0.03
 
Glucose  11.64±0.33  10.85±0.25  11.50±0.32  10.97±0.40
 
Arteriosclerosi Index?? 2.81±0.12  2.94±0.07  3.19±0.18  2.92±0.24
 
Phospholipids (mg/dL) 141.33±6.51  129.83±6.13  140.33±7.16  127.17±9.19
 
Non esterified fatty acid (mEq/L) 0.53±0.05  0.47±0.04  0.49±0.05  0.42±0.06
 
1)Values are means± SEM for 6 rats.







































Table 5 Weight of cecum and cecal wall and pH of cecal contents in rats fed
 
experimental diets containing 10% starches for 4 weeks??.
Group  Control  Native potato starch  
Alkali-treated potato starch  
Distarch phosphate
 
g wet tissue/100g rat
 
Cecum  0.67±0.04? 1.96±0.27? 1.63±0.13? 2.25±0.22?
Cecal wall  0.24±0.01? 0.40±0.02?? 0.34±0.01? 0.43±0.02?
Cecal contents  0.43±0.03? 1.56±0.25? 1.29±0.12? 1.83±0.21?
pH of cecal contents  7.56±0.06  7.73±0.17  7.65±0.15  7.71±0.13
 
1)Values are means± SEM for 6 rats.
Mean values within a row with unlike superscript letters were significantly different (P＜0.05)
as determined by Tukey-Kramer test.
Table 6 Total amount of organic acids in cecal contents in rats fed the experimental
 
diets containing 10% starches for 4 weeks??.
Group  Control  Native potato starch  




Acetate  29.33±1.99  30.49± 6.19  33.57±3.00  26.79±3.01
 
Propionate  11.37±9.84  9.84± 1.67  7.37±0.47  13.09±3.17
 
Butyrate  6.14±0.80  3.58± 1.91  1.77±0.36  2.64±1.20
 
Iso-Butyrate  25.08±3.64  28.01± 8.07  25.36±5.81  27.53±5.91
 
Formate  2.42±0.54  13.81±11.88  12.42±7.87  15.58±8.33
 
Lactate  2.91±0.30  1.73± 0.51  2.86±1.20  1.29±0.69
 
Succinate  0.42±0.06  0.31± 0.08  0.87±0.34  0.78±0.38
 
Total organi cacids  77.66±4.61  87.77± 8.27  84.21±7.35  87.70±6.27
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